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Acute aortic occlusion in a child secondary
to lap-belt injury treated with
thromboendarterectomy and primary repair
Charles A. West Jr, MD,a Lester W. Johnson, MD,a Linda Doucet, RN,a Mitali Shah, MD,b
Imtiaz Khan, MD,a and Maureen Heldmann, MD,c Shreveport, La; and Detroit, Mich
Abdominal aortic injury as a result of blunt trauma is a rare event and has been described in few children. A 6-year-old
girl presented with acute bilateral lower extremity ischemia, and a triad of acute aortic occlusion, intra-abdominal visceral
injury, and a lumbar chance fracture after sustaining a seat belt injury from a motor vehicle collision. An emergency aortic
thromboendarterectomy and primary repair were performed. This represents one of the few reports of acute traumatic
aortic thrombosis in a child and highlights the surgical treatment of acute abdominal aortic injury in a pediatric patient.
(J Vasc Surg 2011;54:515-8.)
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nBlunt abdominal aortic injury (BAAI) is an uncommon
clinical event that is frequently fatal and has been reported
primarily in adults and adolescents.1,2 These injuries occur in
1%of all victims of blunt trauma and accounts for only 5% of
all blunt aortic injuries.2-4 BAAIs most commonly occur after
vehicular trauma and have been associated with the use of seat
belts and are frequently accompanied by hollow viscus and
skeletal injury.5,6 Surgical repair of the immature abdominal
aorta under these circumstances is ill-defined and presents a
unique challenge. Acute aortic occlusion secondary to blunt
abdominal trauma in a child is rare, and there are few surgical
cases available for comparison in the literature.
CASE REPORT
A 6-year-old girl sustained injury to the midabdomen after a high-
speedheadonmotor vehicle collision.The childwas a restrained rear seat
passenger in a two-point restraint seat belt situated across the abdomen.
Immediately after the accident, the child was awake and complaining of
abdominal pain. At the initial evaluation, she presented with a Glasgow
coma scale of 15 and cardiopulmonary parameters within normal refer-
ence ranges. The child was initially evaluated at another hospital and
subsequently transferred by air to our regional level 1 trauma center for
evaluation and treatment 7 hours after injury.
At transfer, physical examination revealed a prominent line of
ecchymosis extending across the abdomen. Femoral and pedal pulses
were absent. Discrete regions of mottling on the lateral aspect of each
upper thigh were present. Both motor and sensory function of the
lower extremities was grossly preserved. Before transfer, radiographic
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doi:10.1016/j.jvs.2010.12.031nvestigations included a computed tomography angiogram (CTA)of
he abdomen and pelvis demonstrating evidence of aortic occlusion of
he infrarenal aorta (Fig1)with a juxtarenal diameter of 9.7 cm.AnL3
hance fracture was identified on both CTA and plan lumbar radio-
raphs.
The operation included midline celiotomy with repair of two
eparate tears in the small bowel mesentery. A diffuse retroperitoneal
ematoma was present during aortic exposure. The infrarenal aorta
as pulseless, but intactwith blue discolorationof the distal one-third,
ndicative of acute thrombosis. The inferior mesenteric artery and
ight accessory renal artery were controlled with silastic vessel loops.
nfrarenal clamping was possible below the two main renal arteries.
fter intravenous heparinization (2500 U), a transverse aortotomy
as performed 1 cm above the aortic terminus. This revealed acute
hrombosis and a large circumferential mass of dissected aortic intimal
nd media tissue (Fig 2).
An aortic-thromboendarterectomy was performed up to
he origin of the proximal intimo-medial flap. The flap was
ransected flush at this level below the large accessory right renal
rtery. This permitted removal of the dissected mass of aortic
issue and thrombus. The distal cleavage plane at the aortic
ifurcation was tacked down posteriorly, followed by aortic closure
ith interrupted 5-0 polypropylene horizontal mattress sutures
nd Teflon pledgets. An embolectomy catheter was passed to
emove visible thrombus in the proximal common iliac arteries
efore aortic closure and reversal of heparin. Pedal pulses were
estored in the operating room, approximately 10 hours after
he initial injury.
The lower extremity compartments remained soft and all skin
ottling resolved in the immediate perioperative period. Anti-
latelet therapy was begun in the recovery room and continued
ostoperatively. The L3 fracture was stabilized initially with a
horacolumbar support, followed by operative L2-4 fixation 1
eek after aortic repair (Fig 3).
Overall, the child’s postoperative convalescence after two
perations was uneventful. Aspirin was discontinued after her
nitial 1 month postoperative CTA. A CTA at 2 years revealed
o evidence of recurrent aortic stenosis or pseudoaneurysm,
ith a normal lower extremity vascular examination (Fig 4).
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beneath the inferior mesenteric artery (IMA) origin, arrows, a
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The first case of seat belt-associated abdominal aortic
njury was described by Campbell and Austin in 1969.7 In
979, Dajee8 introduced the term “seat-belt aorta,” iden-
ifying the first case of acute dissection and resulting aortic
cclusion from a lap-belt injury and proposed a mechanism
f injury (Fig 2). At present, approximately 100 cases of
AAI from all causes have been reported overall; however,
ew of these injuries have been reported in children.9 To
ate, most pediatric cases of blunt aortic trauma have been
eported in the context of lap-belt injuries.10
Blunt traumatic injury of the abdominal aorta is a rare
ut fatal injury estimated to occur in 0.18% of blunt trauma
ictims from autopsy series.11 Cox12 reported a 0.01%
ncidence of abdominal aortic trauma in 870 patients ex-
lored for blunt abdominal trauma. During the last 4
ecades, motor vehicle collisions have accounted for70%
f abdominal aortic injuries as a result of seat belt injury or
teering wheel compression; however, the majority have
een linked to the improper use of seat belts in adults or
he inappropriate use in children.6,10 Other reported
auses of BAAI include crush injuries, falls, horse and
addle horns, fist, bicycle handle bars, and cattle reten-
ion wire.2,4,6,9
Physical evidence of seat belt trauma to the abdominal
all is frequently associated with injury of intra-abdominal
rgans and spine.13 The additional injury of the abdominal
orta has become a well-recognized triad in a pattern of
lunt abdominal injury.10 Proposed mechanisms of aortic
njury involve indirect forces of rapid deceleration resulting
n longitudinal stretching of the aorta and in an intimal tear
Fig 2).8 Direct forces involve compression of the aorta
gainst the vertebrae, which pinch the vessel and allow the
pine to hyper-flex over the compressing object (seat belt)
nd contribute to the process.1,2,5,6 The spectrum of aortic
n the saggital image an L3-level acute aortic occlusion
nd an adjacent coronal image of the abdominal aorta.Fig 2. This is the original illustration from the first descrip-
tion of acute aortic occlusion secondary to seat belt injury by
Dajee,8 which demonstrates a circumferential tear of the intima
with dissection and prolapse of the inner aortic layers, resul-
ting in complete occlusion of the lumen. (Figure reproduced
with permission from Surgery, Volume 85, Dajee H, Richard-
son IW, Iype MO, Seat belt aorta: Acute dissection and throm-
bosis of the abdominal aorta, 263-267, ©Copyright ElsevierFig 1. A computed tomography angiography demonstrates oathology includes partial or circumferential intimal tears,
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complete aortic thrombosis, aortic rupture, pseudoaneu-
rysm formation, and delayed aortic stenosis.13 The most
Fig 3. Lateral lumbar X-ray images demonstrate (left) t
and (right) fracture fixation.
Fig 4. A computed tomography reconstruction 2 years after the
repair demonstrates an intact aortic bifurcation free of delayed
stenosis or aneurysmal degeneration.11frequent site is at the inferior mesenteric artery level (30% to d0%) with approximately 25% of injuries occurring at the
ifurcation level. A lesion may occur at the juxtarenal aortic
evel; however, protection of the lower bony thoracic cage
bates injury at this location.5
The clinical presentation is generally acute, with symp-
oms of abdominal and back pain.6 Signs of acute limb
schemia are present in 80% of patients, and neurologic
eficits are common but depend on the severity of the
ortic lesion.6,13 In 50% of children, acute clinical presen-
ations may occur24 hours as pseudoaneurysm or occlu-
ion. Delayed manifestations of claudication related to sub-
ntimal fibrosis and aortic stenosis have been reported at
ntervals of 5 to 9 years after injury.13,14 Mortality from
lunt aortic abdominal aortic injury ranges from 28% to
1% and is best avoided by early recognition and treatment
f the injury.14,15 Delayed recognition has resulted in high
ates of amputation, neurologic deficits, and death.
Treatment of BAAIs has been performed primarily with
he use of prosthetic in situ grafting and less often with
xtra-anatomic reconstruction or primary repair.9,10,15 Pri-
ary aortic repairs have been reported in adults but are less
requently performed, likely related to the higher incidence
f concomitant atherosclerotic aortic disease found in ap-
roximately half of adult patients with BAAI.9,15 Only a
ew cases of primary aortic repair in pediatric patients with
ague follow-up are available for review. These were simi-
arly treated with endarterectomy and in one case of aortic
upture, the repair was performed by thrombectomy and
nsverse lumber fracture at L3 (Chance fracture, arrows)he trairect reanastomosis.10,16
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reconstruction by repairing a compromised aortic wall
against the risk of using prosthetic material for perhaps a
more durable repair in an underdeveloped aorta in the
setting of intra-abdominal trauma is examined in this case.
Preserving the accessory right renal artery was an important
concern that was permitted by primary repair. Aortic re-
placement or ligation with extra-anatomic reconstruction,
we believe, would have technically challenged maintaining
continuity of the accessory renal vessel.
In BAAI, if the aortic adventitia is grossly intact, pri-
mary repair with traverse aortotomy and thromboendarter-
ectomy of the distal infrarenal aorta offers particular advan-
tages that include a single suture line closure, reduces lower
body ischemic time, and avoids the inherent risk of pros-
thetic conduits. Furthermore, in children, the uncertain
manner by which prosthetic grafts accommodate changes
through growth and development is avoided. This tech-
nique of reconstruction may be less desirable if the aorta is
severely damaged or when important branch vessels are
compromised.
Endovascular stent grafting to treat blunt abdominal
aortic injuries has been used since 1997 in adults and is
purported as a feasible alternative to open repair.17,18
These techniques are intuitively advantageous for the he-
modynamically stable patient and for those with contami-
nating intra-abdominal injuries but may be less attractive in
cases of complete aortic thrombosis or in children with
underdeveloped vascular systems. Still, reconstruction of
the immature aorta remains complicated by technical con-
strains of the narrowed vessel caliber and the uncertain
impact of repair with prosthetic conduits and or endovas-
cular grafts through growth and development.19 This is an
important consideration in choosing the appropriate form
of surgical treatment in younger children.
CONCLUSION
Acute aortic occlusion resulting from blunt abdominal
trauma in children is unusual with few suitable options for
repair. Primary repair of blunt abdominal aortic injury is a
practical initial option with distinct advantages in children
and may offer durable results into adolescence.
We gratefully acknowledge the Department of Henry
Ford Hospital media resources with special thanks to Mr
John J. Grybas for assisting with image design, intraopera-
tive photography, and processing. SEFERENCES
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